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(54) A seat weight measuring apparatus 

(57) The object is to provide a seat weight nneasur- 
ing apparatus (10) having enough strength against load 
In a direction In which a rear side of the vehicle seat is 
lifted. A mounting portion (40) at the rear end side of a 
base frame of a seat weight measuring apparatus (10) 
Is provided with two stopper bolts as protective mecha- 



nisms for transmitting excessive load from a rear rail 
bracket (45) to the base frame (21 ). One is a front (first) 
stopper bolt (26) and the other is a rear (second) stopper 
bolt (28). Therefore, the mounting portion (40) has high- 
er load Withstanding capability than a mounting portion 
(30) at the front end side of the base frame. 
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Description 

[Industrial Field ofthe Invention) 

[0001] The present invention relates to an apparatus 
for measuring a seat weight Including the weight of a 
passenger sitting on a vehicle seat. Particularly, the 
present Invention relates to a seat weight measuring ap- 
paratus which has enough strength against load in a di- 
rection in which a rear side of the vehicle seat is lifted. 

[Related Art] 

[0002] Automobiles are equipped with seat belt devic- 
es and airbag devices to secure safety for passengers 
in the automobiles. In recent years, there is a trend for 
controlling the actions of these safety devices depend- 
ing on the weight (body weight) of a passenger in order 
to improve the performance of seat belt devices and/or 
airbag devices. For example, the amount of gas for de- 
ploying the airbag, the airbag inflating speed, or the pre- 
tension load of the seat belt may be adjusted depending 
on the weight of the passenger. For that purpose, it is 
necessary to somehow measure the weight of the pas- 
senger sitting on the seat. 

[0003] An example for achieving the object is a seat 
weight measuring apparatus employing strain gauges 
as load sensors. Load sensors to be used for this pur- 
pose are required to have both enough high accuracy 
of detection and enough fracture strength. Concretely, 
the accuracy of detection required for the load sensor 
against the load in the gravitational direction is a level 
enabling a load variation about 100g to be detected. It 
is required that the accuracy is not affected when a load 
of 1 00 kg is applied in any direction other than the grav- 
itational direction. On the other hand, as for the strength 
of the load sensor, it is required that the sensor is not 
broicen even when it is subjected to a large load in the 
event of a vehicle collision. Examples of load sensors 
satisfying the abovementioned conditions are disclosed 
in Japanese Patent Unexamined Publication No. 
H1 1 -304579, Japanese Patent Unexamined Publication 
No. H11-351952, Japanese Patent Unexamined Publi- 
cation No. 2000-258233, Japanese Patent Unexamined 
Publication No. 2000-122068. and Patent Unexamined 
Publication No. 2001-12998. 

[Problems to be Resolved by the Invention] 



[0004] By the way, large negative G may be applied 
to a vehicle body so as to create a moment lifting up the 
rear side of a vehicle seat in the event of vehicle colli- 
sion. 

[0005] It is an object of the present invention to pro- 
vide a seat weight measuring apparatus having enough 
strength against load in a direction in which the rear side 
of the vehicle seat Is lifted. 

[0006] It is another object of the present Invention to 



provide a seat weight measuring apparatus without giv- 
ing noise hurting passenger's ears. 

[Means to Solve the Problems] 

5 

[0007] According to the present invention, this object 
is achieved by a seat weight measuring apparatus as 
defined in claim 1, claim 2 or claim 8. The dependent 
claims define advantageous and preferred embodi- 
10 ments of the present invention. 

[0008] To solve the above object, the first seat weight 
measuring apparatus of the present invention is a seat 
weight measuring apparatus for measuring a seat 
weight including the weight of a passenger sitting on a 
15 vehicle seat, comprising: a base frame fixed to a vehicle 
floor; front and rear rail brackets which are located near 
front and rear ends of said base frame, respectively and 
are connected to a seat rail which is slidable in the front- 
ward and rearward directions of the vehicle; and a sen- 
20 sor portion which is mounted on said base frame for de- 
tecting the load applied from said rail brackets to said 
base frame, wherein said sensor portion comprises a 
distortion sensor fixed at the middle in the longitudinal 
direction of said base frame; and amris which are dis- 
25 posed at a front portion and a rear portion of said base 
frame, respectively, to extend in the longitudinal direc- 
tion, each arm is provided at its one end (the center-side 
end) with a press portion for transmitting force to said 
distortion sensor and at its other end (its front or rear 
30 end) with a connecting portion relative to said each rail 
bracket, and is characterized in that protective mecha- 
nisms are disposed around said front and rear rail brack- 
ets, and when the load applied on the said rail brackets 
and said base frame exceeds a predetennined value, 
35 said protective mechanisms transmit the excessive load 
between said rail brackets and said base frame or the 
vehicle floor directly not through said arms, and the pro- 
tective mechanism at the rear side is provided with a 
reinforcing member for providing reinforcement against 
40 the load in a direction in which the rail brackets are lifted 
upward. 

[0009] The second seat weight measuring apparatus 
of the present invention is a seat weight measuring ap- 
paratus for measuring a seat weight including the weight 
45 of a passenger sitting on a vehicle seat, comprising: a 
base frame fixed to a lower side of a seat frame below 
said vehicle seat; front and rear rail brackets which are 
located near front and rear ends of said base frame, re- 
spectively and are connected to a seat rail which is sli- 
50 dable in the frontward and reanvard directions of the ve- 
hicle; and a sensor portion which is mounted on said 
base frame for detecting the load applied from said rail 
brackets to said base frame, wherein said sensor por- 
tion comprises: a distortion sensor fixed at the middle in 
55 the longitudinal direction of said base frame; and arms 
which are disposed at a front portion and a rear portion 
of said base frame, respectively, to extend in the longi- 
tudinal direction, each ami is provided at its one end (the 
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center-side end) with a press portion for transmitting 
force to said distortion sensor and at its other end (its 
front or rear end) with a connecting portion relative to 
said each rail bracket, and is characterized in that pro- 
tective mechanisms are disposed around said front and 
rear rail brackets, and when the load applied on said 
base frame and the said rail brackets exceeds a prede- 
termined value, said protective mechanisms transmit 
the excessive load from said base frame to said rail 
brackets directly not through said arms, and the protec- 
tive mechanism at the rear side is provided with a rein- 
forcing member for providing reinforcement against the 
load in a direction in which the base frame is lifted up- 
ward. 

[0010] When large negative G is applied to a vehicle 
body, for example, in the event of vehicle collision, a mo- 
ment is created to incline a vehicle seat toward the front 
so that the rear side of the vehrcle seat is lifted. Accord- 
ing to the present invention, since the reinforcing mem- 
ber for providing reinforcement against the load of lifting 
the rail brackets or the base frame upward is provided, 
the apparatus has higher load withstand capability in a 
direction of lifting up the rear side of the vehicle seat. 
[0011] The first seat weight measuring apparatus of 
the present invention is mounted between the seat rail 
and the vehicle floor while the second seat weight 
measuring apparatus is mounted between the seat rail 
and the vehicle seat. 

[001 2] The purpose of the seat weight measuring ap- 
paratus described in this specification is basically to 
measure the weight of a passenger on the vehicle seat. 
Therefore, an apparatus which measures the weight of 
a passenger with eliminating the weight of the vehicle 
seat itself is included in the seat weight measuring ap- 
paratus described in this specification. 
[0013] In the seat weight measuring apparatus of the 
present invention, said protective mechanism at the rear 
side comprises: a first stopper bolt which connects said 
rail bracket and sakl arm in such a manner as to allow 
the pivotal movement of them and Is stopped by said 
base frame in the event of excessive load, and a second 
stopper bolt as said reinforcing member which transmits 
said excessive load between said rail bracket and said 
base frame or the vehicle floor to prevent the deforma- 
tion of the apparatus due to the excessive load. That is, 
the first stopper bolt takes a task of transmitting load 
from the rail bracket to the ami and also takes a task of 
bearing the excessive load, while the second stopper 
bolt is a member used exclusively for reinforcing the pro- 
tective mechanism. 

[001 4] In this case, said second stopper bolt bears the 
most of the excessive load exerted on the rail bracket 
and the base frame. Therefore, though it is simple in 
structure just by using the stopper bolts, the reinforce- 
ment of the mounting structure of the seat weight meas- 
uring apparatus can be realized. By employing nuts for 
fastening the stopper bolts, the mounting operation can 
be securely facilitated. 



[001 5] More concretely, said second stopper bolt may 
be fixed to said base frame or the vehicle floor and may 
be loosely fitted to said rail bracket, and said first stopper 
bolt may be loosely fitted to said base frame. In this 
5 case, the second stopper bolt does not move relative to 
the base frame and the vehicle floor, thereby facilitating 
the structure. 

[0016] In the seat weight measuring apparatus of the 
present invention, said second stopper bolt may be po- 

^0 sitioned right above or right below the connecting por- 
tion of said seat rail and said seat bracket. 
[0017] According to this structure, little moment of 
bending the rail bracket and little moment of breaking 
the connecting portion are created. The stress level to 

15 the rail bracket and the connecting portion and defor- 
mation thereof can be reduced. 
[0018] In the seat weight measuring apparatus of the 
present invention, said reinforcing member may be fixed 
directly to the seat bracket on said vehicle floor, and said 

20 excessive load can be transmitted from said rail bracket 
to said seat bracket through said reinforcing member. 
[0019] In this case, the excessive load is transmitted 
directly to a member (for example, the seat bracket) of 
the vehicle floor via the second stopper bolt, thereby f ur- 

25 ther providing advantages for the strength . 

[0020] In the seat weight measuring apparatus of the 
present invention, said seat rail and said rail bracket 
may be connected to each other by rivet{s), the vertical 
center line of said rivet(s) may be shifted from the ver- 

30 tical center line of said first stopper bolt, and the vertical 
center line of said rfvet(s) may substantially coincides 
with the vertical center line of said second stopper bolt. 
[0021 ] After assembling the ami and the first stopper 
bolt in the base frame, the seat weight measuring appa- 

35 ratus and the seat rail (or the seat bracket) are riveted 
together. The first stopper bolt and the anm do not inter- 
fere the riveting work because the positions of the rivets 
are shifted from the positions of the first stopper bolt and 
the rear ends of the arm. In addition, since the vertical 

^0 center lines of the rivets and the second stopper bolt 
substantially coincide with each other, little force of 
breaking the rivets and little moment of bending the rail 
bracket are created. That is, the apparatus has a struc- 
ture which is uniform in strength. 

"^5 [0022] Another embodiment of the seat weight meas- 
uring apparatus of the present invention is a seat weight 
measuring apparatus for measuring a seat weight in- 
cluding the weight of a passenger sitting on a vehicle 
seat, comprising: a base frame extending in the front- 

50 ward and rearward directions of the vehicle; rail brackets 
which are located near front and rear ends of the base 
frame, respectively, to interpose between the base 
frame and a seat rail which is slidable in the frontward 
and rearward directions of the vehicle; and a sensor por- 

55 tion which is mounted on said base frame, wherein said 
sensor portion comprises: a distortion sensor fixed at 
the middle in the longitudinal direction of said base 
frame; and arms which are disposed at a front portion 
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and a rear portion of said base frame, respectively, to 
extend in the longitudinal direction, each arm is provided 

at its one end (the center-side end) with a press portion 
for transmitting force to said distortion sensor and at its 
other end (its front or rear end) with a connecting portion 
relative to said each rail bracket, and is characterized in 
that tip ends of the press portions of said anns are cov- 
ered with resin caps. 

[0023] In this case, noises (contact noise between 
metals) generated when the press portions of the amis 
collide with the distortion sensor can be nearly com- 
pletely absorbed, thereby preventing the passenger sit- 
ting on the seat from hearing jarring sounds. 

[Brief Explanation of the drawings] 

[0024] Fig. 1 is an exploded perspective view showing 
the general structure of a seat weight measuring appa- 
ratus according to the first embodiment of the present 
invention. 

[0025] Fig. 2 is an exploded perspective view showing 
the structure of a sensor portion of the seat weight 
measuring apparatus according to the first embodiment 
of the present invention. 

[0026] Figs. 3(A), 3(B) are illustrations showing the 
general structure (in the assembled state) of the seat 
weight measuring apparatus according to the first em- 
bodiment of the present invention, wherein Fig. 3(A) is 
a plan view thereof and Fig. 3(B) is a sectional view tak- 
en along a line X-X of Fig. 3(A). 
[0027] Figs. 4(A), 4(B) are enlarged views showing 
detail structure about the sensor portion of the seat 
weight measuring apparatus according to the first em- 
bodiment of the present invention, wherein Fig. 4(A) is 
a plan view thereof and Fig. 4(B) is a sectional view tak- 
en along a line Y-Y of Fig, 4(A). 

[0028] Figs. 6(A), 5(B) are enlarged perspective 
views of a rear end portion of the seat weight measuring 
apparatus according to the first embodiment of the 
present invention, wherein Fig. 5(A) is an illustration 
showing it In the exploded state and Fig. 5(B) is an illus- 
tration showing it in the assembled state. 
[0029] Figs. 6(A), 6(B) are enlarged front sectional 
views of a bolt-mounting portion of the seat weight 
measuring apparatus according to the first embodiment 
of the present invention, wherein Fig. 6(A) is a sectional 
view taken along the axis of a front stopper bolt and Fig. 
6(B) is a sectional view taken along the axis of a pivot 
bolt. 

[0030] Fig. 7 is an enlarged sectional view schemati- 
cally showing a portion about a double sleeve in an ex- 
aggerated way. 

[0031] Fig. 8 is a side view schematically showing a 
whole vehicle seat provided with the seat weight meas- 
uring apparatus according to the first embodiment of the 
present invention. 

[0032] Figs. 9(A): 9(B) are side sectional views show- 
ing an example of a rear end portion of a base frame of 



a seat weight measuring apparatus according to the first 
embodiment of the present invention as a comparative 
example, wherein Fig. 9(A) shows the normal state and 
Fig. 9(B) shows a state after a force in a direction of 
5 lifting the seat is exerted. 

[0033] Figs. 10(A), 10(B) are side sectional views 
showing the rear end portion of the base frame of the 
seat weight measuring apparatus according to the first 
embodiment of the present invention, wherein Fig, 10 
^0 (A) shows the nonnal state and Fig. 1 0(B) shows a state 
after a force in a direction of lifting the seat is exerted. 
[0034] Fig. 1 1 is an exploded perspective view show- 
ing the general structure of a seat weight measuring ap- 
paratus according to the second embodiment of the 
t5 present invention. 

[0035] Fig. 1 2 is an exploded perspective view show- 
ing the structure of a sensor portion of the seat weight 
measuring apparatus according to the second embodi- 
ment of the present invention. 
20 [0036] Figs. 1 3(A), 1 3(B) are illustrations showing the 
general structure (in the assembled state) of the seat 
weight measuring apparatus according to the second 
embodiment of the present invention, wherein Fig. 13 
(A) is a plan view thereof and Fig. 13(B) is a sectional 
25 view taken along a line X-X of Fig. 13(A). 

[0037] Figs. 14(A), 14(B) are enlarged views showing 
detail stmcture about the sensor portion of the seat 
weight measuring apparatus according to the second 
embodiment of the present invention, wherein Fig, 14 
30 (A) is a plan view thereof and Fig. 14(B) is a sectional 
view taken along a line Y-Y of Fig. 14(A). 
[0038] Fig. 1 5 is a side view schematically showing a 
whole vehicle seat provided with the seat weight meas- 
uring apparatus according to the second embodiment 
35 of the present invention. 

[Embodiments for canying out the Invention) 

[0039] Hereinafter, embodiments will be described 
40 with reference to the drawings. 

[First embodiment] 

[0040] In the following explanation, except on special 
45 cases, the upward and downward directions mean the 
gravitational directions, the forward and backward direc- 
tions mean the fonward and backward directions of a ve- 
hicle, and the leftward and rightward directions mean 
the leftward and rightward directions for a driver in the 
50 vehicle. These directions are indicated by arrows in the 
respective drawings. 

[0041] First, the structure about a vehicle seat accord- 
ing to the first embodiment will be described with refer- 
ence to Fig. 8. 

55 [0042] Fig. 8 shows a vehicle seat 1 . The vehicle seat 
1 has a seat cushion la on which a person can sits. A 
seat pan 2 made of a steel plate is disposed beneath 
the seat cushion la. The seat pan 2 extends to cover 
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the lower surface of the seat cushion la. Under the seat 
pan 2, side frames 3 made of steel plates extend down- 
wardly from the seat pan 2. Each of the side frames 3 
is connected at its lower side to a seat rail 8. The seat 
rail 8 is a combination of an upper rail 11 and a lower 
rail 15 which are arranged to slide each other in the for- 
ward and backward directions. 

[0043] The tower rail 1 5 is connected at its lower side 
to a seat weight measuring apparatus 10 via front and 
rear rail brackets 35, 45. The seat weight measuring ap- 
paratus 1 0 is fixed to a seat bracket 9 secured to a ve- 
hicle, floor 7. The same constructions each composed 
of the side frame 3, the seat rail 8. the seat weight meas- 
uring apparatus 1 0, and the seat bracket 9 are disposed 
on the left and right sides of the seat 1 , respectively. The 
seat rail 8 (the upper rail 11 and the lower rail 15) ex- 
tends in the forward and backward direction . As the seat 
rail 8, a conventional seat rail such as of T-shaped type 
and Y-shaped type may be employed. 
[0044] Hereinafter, the details of the seat weight 
measuring apparatus 10 of the first embodiment will be 
described. 

[0045] As shown in the drawings such as Fig. 1 , Fig. 
3, the seat weight measuring apparatus 10 comprises 
a base frame 21 which extends long in the forward and 
backward direction. The base frame 21 is a product 
made by press-working of a steel plate having a U- 
shaped cross section. The bottom of the base frame 21 
will be called a base bottom ptate 22 and portions which 
stand from the left and right edges of the base bottom 
plate 22 to fomfi corners of 90° therebetween will be 
called base side plates 23 {23L, 23R). It should be noted 
that the base frame will be sometimes called just "base". 
[0046] The base frame 21 is provided near the front 
and rear ends thereof with mounting portions 30, 40, re- 
spectively, for attaching the base frame to a vehicle body 
or the seal rail and is provided at the center thereof with 
a sensor portion 50. 

[0047] First, the mounting portion 30 at the front end 
side of the base frame 21 will be explained. 
[0048] The base bottom plate 22 has holes 22A at pre- 
detemnined locations (see Fig. 1). The holes 22A are 
holes for insertion of calking jigs (see mark J in Fig. 9 

(A) ) as will be described later and holes for insertion of 
rivets (see mark 9R in Figs. 9(A), 9(B). Figs. 10(A), 10 

(B) ) for fixing the base to the seat brackets 9 (see Fig. 
8. Figs. 10(A), 10(B)). 

[0049] Each base side plate 23 has three holes (an 
elongate hole 32, a pivot hole 33, and a small hole 31) 
fonmed in a front end portion thereof. The holes 32, 33, 
and 31 of the base side plate 23L are fonmed to face 
those of the opposite base side plate 23R. 
[0050] The elongate holes 32 formed near the front 
end of the base are long in the upward and downward 
direction. As shown in Fig. 1, Fig. 3, and Fig. 6(A), a 
stopper bolt (pivot pin) 24 is inserted through the elon- 
gated holes 32. The stopper bolt 24 is a pivot pin which 
supports a rail bracket 35 and an arm 61 together and 



transmits load to the arm 61 as shown in Fig. 3(B). The 
stopper bolt 24 is provided at one end with a hexagon 
head 24H, at the other end with a threaded portion 24S, 
and at the middle with a smooth cylindrical surtace. The 
5 stopper bolt 24 is inserted through the elongated holes 
32 and is then fixed by a stopper nut 24N via a stopper 
washer 24W. 

[0051] As can be seen clearly in Fig. 6(A), there is a 
gap between the stopper bolt 24 and each elongate hole 

10 32 in the assembled state so that the stopper bolt 24 is 
nonnally prevented from touching the inner peripheries 
of the elongated holes 32. However^ when an excessive 
load is applied to the seat, the stopper bolt 24 is lowered 
to come in contact with the lower peripheries of the elon- 

15 gate holes 32 so that the excessive load is transmitted 
directly to the base side plates 23 of the base frame 21 
from the rail bracket 35, whereby the excessive load is 
not transmitted to a load sensor (sensor plate 52, as de- 
scribed later). When the rail bracket 35 is lifted up be- 

20 cause of some effect of forces applied to the seat, the 
stopper bolt 24 is lifted up to come in contact with the 
upper peripheries of the elongated holes 32 so as to ex- 
hibit the same works. 

[0052] As shown in Fig. 1, the pivot holes 33 are 

25 formed in positions closer to the center than the posi- 
tions of the elongated holes 32. Formed around the pivot 
holes 33 are counter bores 33a fonned in outer surtaces 
of the base side plates 23 and convexities 33b formed 
in the inner surfaces of the base side plates 23. Inserted 

30 into the pivot holes 33 are a pivot bolt (pivot pin) 25 as 
shown in Fig, 1, Fig. 3 and Fig. 6(B). The pivot bolt 25 
is a pivot pin for supporting the arm 61 pivotally relative 
to the base frame 21 . When the seat weight is applied 
to the rail bracket 35 as shown in Fig. 3(B), the arm 61 

35 pivots about the pivot bolt 25. The pivot bolt 25 is pro- 
vided at one end with a hexagon head 25H, at the other 
end with a threaded portion 25S, and at the middle with 
a smooth cylindrical surface. The pivot bolt 25 is inserted 
through the pivot holes 33 and is then fixed by a pivot 

40 nut25N. 

[0053] Since the stopper bolt 24 and the pivot bolt 25 
are of a type to be fastened by the nuts 24N and 25N, 
these are easily and securely attached. 
[0054] The small holes 31 formed adjacent to the pivot 
holes 33 are service holes for observation of the assem- 
bling state. 

[0055] As shown in Fig. 1 and Figs. 3(A), 3(B), the Z 
arm 61 (61 Fr) is arranged inside the base frame 21 at 
the mounting portion 30 at the front end side of the base 

50 frame 21 . The Z arm 61 has a center-side portion, when 
seen in plan view, which is forked into two branches 
(center-side branches 66) and has a rectangular portion 
near the front end. The Z amn 61 has amri side plates 67 
(67L, 67R) near its ends. The arm side plates 67 (67L, 

55 67R) are formed by upwardly folding left and right edge 
of the Z ann 61 at an angle of 90''. The center-side 
branches 66 are just flat plates. The arm side plates 67 
extend along the inner surfaces of the base side plates 
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23 as shown in Figs. 3(A), 3(B) and Figs. 6(A), 6(B). 
There are gaps between the base side plates 23 and 
the arm side plates 67, respectively so that flanges of 
sleeves 70 (71 , 72) and 75 are disposed between the 
base side plates 23 and the arm side plates 67, respec- 
tively. 

[0056] As shown in Fig. 1 , each of the side plates 67 
of the Z arm 61 is provided with holes 62, 63 fomned at 
locations corresponding to the elongate hole 32, the piv- 
ot hole 33 of the base side plate 23. As shown in Fig. 1 , 
Figs. 3(A), 3(B), Fig. 6(A), 6(B), inserted into the holes 
62 (corresponding to the elongate holes 32 of the base 
frame 21) fomried near the end of the Z arm 61 is the 
stopper bolt 24. Inserted into the holes 63 (con-espond- 
ing to the pivot holes 33 of the base frame 21) at the 
center side of the Z ami 61 is the pivot bolt 25. 
[0057] In this arrangement of the first embodiment, 
the main task of the stopper bolt 24 is connecting the 
rail bracket 35 and the Z anm 61 in such a manner as to 
allow the pivotal movement of them and transmitting 
load to the Z ami 61 as can be seen clearly in Fig. 3(B). 
Since there are gaps between the stopper bolt 24 and 
the elongated holes 32, the base frame 21 and the stop- 
per bolt 24 are normally prevented from interfering each 
other. The pivot bolt 25 is a pivot shaft which supports 
the Z ami 61 relative to the base frame 21 so that the Z 
ami 61 pivots about the pivot bolt 25 as shown in Fig, 3 
(B). 

[0058] The center-side branches 66 of the Z ann 61 
are separated from each other to the right and left and 
extend toward the center of the base 21 . Each of the 
branches has a reduced width near the center. As 
shown in Fig. 1 and Figs. 3(A), 3(B), a ridge portion 61a 
is formed in the central portion of the Z ami 61 . The ridge 
portion 61a is formed by press-working to increase the 
strength of the Z ami 61 . Action portions at the ends of 
the center-side branches 66 are covered by resin ami 
caps 66A, respectively. The resin arm caps 66A i.e. the 
action end portions are sandwiched between wings 53a, 
55a of upper and lower half am^s 53, 55 (as will be de- 
tailed later) of the load sensor 51 . Because of the ami 
caps 66A, noises (contact noise between metals) gen- 
erated when the action end portions collide with the 
wings 53a, 55a of the half amis 53, 55 can be nearly 
completely absortDOd, thereby preventing the passenger 
sitting on the seat from hearing jamng sounds. 
[0059] As a load is exerted on the rail bracket 35, the 
Z arm 61 slightly pivots, whereby the action end portions 
transmit the load to the sensor plate 52 through the half 
arms 53, 55. 

[0060] At the mounting portion 30 at the front end side, 
the front rail bracket 35 is assembled inside the Z arm 
61 . As shown in Fig. 1 , Figs. 3(A), 3(B), and Fig. 6(A), 
the front rail bracket 35 made of steel member is fomied 
to have an inverted U-shaped cross section as seen in 
front. The front rail bracket 35 has a flat upper plate 36 
and side plates 37 (37F, 37R) fomied by downwardly 
folding left and right edge portions thereof at an angle 



of 90°. The tower rail 15 (see Fig. 8) of the seat rail 8 is 
mounted on the upper plate 36. The upper plate 36 has 
a hole 36a fomied therein through which a rivet fasten- 
ing the upper plate 36 to the seat rail is inserted. Each 

5 side plate 37 of the front rail bracket 35 is fomied in a 
trapezoidal shape in its plan view. The left and right side 
plates 37 have holes 38: respectively, to confront each 
other. The holes 38 are fonned at locations con-espond- 
ing to the elongate holes 32 of the base side plates 23 
andtheholes62oftheZann61. In the assembled state, 
inserted into the holes 38 is the stopper bolt 24 as shown 
in Figs. 3(A), 3(B), and Fig. 6(A). 
[0061] As can be seen clearly in Fig. 6(A) and Fig. 7, 
double sleeves 70 are fitted around the outer periphery 

/5 of the cylindrical portion of the stopper bolt 24. The dou- 
ble sleeve 70 comprises an inner sleeve 71 which is long 
and an outer sleeve 72 which is short and fitted around 
the inner sleeve 71. The sleeves 71, 72 are products 
made by drawing steel sheets and have flanges 71a, 

20 72a at one ends and tapered portions 71 b, 72b (see Fig. 
7) at the other ends. The inner surfaces of the sleeves 
71, 72 and the end faces of the flanges 71a: 72a are 
coated with Teflon®. 

[0062] Fig. 7 shows the inclinations of the tapered por- 

25 tions 71 b, 72b in an exaggerated way. 

[0063] The inner sleeve 71 of the double sleeve 70 is 
fitted into a space between the shaft portion of the stop- 
per bolt 24 and the hole 62 of the ami side plate 67 and 
a space between the shaft portion of the stopper bolt 24 

30 and the hole 38 of the front rail bracket 35, The outer 
sleeve 72 is press fitted between the outer periphery of 
the inner sleeve 71 and the hole 38 of the front rail brack- 
et 35. The flange 72a of the outer sleeve 72 is disposed 
between the arm side plate 67 and the side plate 37 of 

35 the front rail bracket 35. The flange 71 a of the inner 
sleeve 71 abuts on the outer surface of the arm side 
plate 67. 

[0064] The relation between the double sleeve 70 and 
the peripheral components and the works of the double 

40 sleeve 70 will be explained with reference to Fig. 7. 
[0065] Since the inner sleeve 71 is press fitted into 
the hole 62 of the ami side plate 67 in such a manner 
as to press the outer periphery of the sleeve 71 against 
the inner periphery of the hole 62, the inner sleeve 71 

45 is prevented from rattling within the hole 62. Between 
the inner sleeve 71 and the stopper bolt 24 inserted 
through the inner bore of the inner sleeve 71 , the ta- 
pered portion 71b of the inner sleeve 71 is elastically in 
contact with and supports the outer periphery of the 

50 stopper bolt 24. Therefore, while there is a clearance 
between a portion of the inner sleeve 71 other than the 
tapered portion 71 b and the stopper bolt 24, the stopper 
bolt 24 is prevented from rattling within the inner bore of 
the inner sleeve 71 . 

55 [0066] Between the outer sleeve 72 and the inner 
sleeve 71 inserted through the inner bore of the outer 
sleeve 72, the tapered portion 72b of the outer sleeve 
72 is elastrcally in contact with and supports the outer 
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periphery of the inner sleeve 71 . Therefore, while there 
is a clearance between a portion of the outer sleeve 72 
other than the tapered portion 72b and the inner sleeve 
72, the Inner sleeve 71 is prevented from rattling within 
the inner bore of the outer sleeve 72. 
[0067] Accordingly, there is no clearance allowing the 
rattling of the components between the side plate 37 of 
the front rail bracket 35 and the stopper bolt 24, thereby 
preventing the occurrence of noise (contact noise be- 
tween metals) generated due to the rattling of these 
components when the weight applied to the seat Is var- 
ied. 

[0068] Now, description will be made as regard to the 
peripheral components of the pivot bolt 25 as the pivot 
for the Z amri 61 and the front rail bracket 35. 
[0069] As can be seen clearly in Fig. 6(B), sleeves 75 
are fitted around the outer periphery of the cylindrical 
portion of the pivot bolt 25. Each sleeve 75 is a product 
made by drawing a steel sheet and has a flange 75a at 
one end and a tapered portion 75b at the other end. The 
inner surface of the sleeve 75 and the end face of the 
flange 75a are coated with Teflon®. 
[0070] Since the sleeve 75 is press fitted Into the hole 
63 of the arm side plate 67 in such a manner as to press 
the outer periphery of the sleeve 75 against the inner 
periphery of the hole 63, the inner sleeve 75 is prevented 
from rattling within the hole 63. Between the sleeve 75 
and the pivot bolt 25 inserted through the inner bore of 
the sleeve 75, the tapered portion 75b of the sleeve 75 
Is elastically in contact with and supports the outer pe- 
riphery of the pivot bolt 25. Therefore, while there is a 
clearance between a portion of the sleeve 75 other than 
the tapered portion 75b and the pivot bolt 25, the stopper 
bolt 25 is prevented from rattling within the inner bore of 
the sleeve 75. Accordingly, the occurrence of noise 
(contact noise between metals) generated due to the 
rattling of the pivot bolt 25 and/or the 2 arm 61 can be 
prevented when the weight applied to the seat is varied. 
[0071] Next, the mounting portion 40 at the rear end 
side of the base frame 21 will be explained. 
[0072] The great different point between the mounting 
portion 40 at the rear end side of the base frame and 
the aforementioned mounting portion 30 at the front end 
side of the base frame Is that the mounting portion 40 
at the rear end side of the base frame has two stopper 
bolts as the protective mechanism for transmitting ex- 
cessive load from the rear rail bracket 45 to the base 
frame 21 , thereby having higher load withstand capabil- 
ity than the mounting portion 30 at the front end side of 
the base frame. 

[0073] That is, a front-side (first) stopper bolt 26 and 
a rear-side (second) stopper bolt 28 are provided to the 
mounting portion 40 at the rear end side. The front-side 
stopper bolt 26 has the same structure as the stopper 
bolt 24 of the mounting portion 30 at the front side men- 
tioned above. . The rear-side stopper bolt 28 is an addi- 
tional reinforcing member which is not used in the 
mounting portion 30 at the front end side. The following 



description will center on the structure of the rear-side 
stopper bolt 28 as an additional member. 
[0074] The base frame 21 has a circular hole 44 (ad- 
jacent to an elongate hole 42) near the rear end thereof 

s through which the rear-side stopper bolt 28 is inserted. 
The circular hole 44 has such a diameter as to allow the 
insertion of the shaft portion of the rear stopper bolt 28. 
As can be seen clearly in Fig. 1 and Figs. 5(A), 5(B), the 
rear stopper bolt 28 is provided at one end with a hex- 

10 agon head 28H, at the other end with a threaded portion 
28S, and at the middle with a smooth cylindrical surface, 
similarly to the front stopper bolt 26. The rear stopper 
bolt 28 is fixed by a stopper nut 28N as shown in Fig. 3 
(A) and Fig. 5(B) when assembled. In the assembled 

15 state, there are spaces between the hexagon head 28H 
of the rear stopper bolt 28 and an outer surface of the 
base side plate 23 and between a bearing surface of the 
stopper nut 28N and an outer surface of the base side 
plate 23. Connecting portions 9b of the seat bracket 

20 (seat legs) 9 as will be described later with reference to 
Fig. 10 intervene in these spaces. 
[0075] A Z amri 61 (61 Rr) to be arranged inside the 
rear side portion of the base frame 21 has the same 
structure as the aforementioned Z anm 61 Fr arranged 

25 in the front side portion of the base frame and comprises 
center-side branches 66, arm side plates 67 (67L, 67R), 
and ami caps 66A over action portions at the ends there- 
of. As shown in Fig. 1 and Figs. 3(A), 3(B), the Z arm 
61 Fr at the front end side of the base frame and the Z 

30 arm 61 Rr at the rear end side of the base frame are ar- 
ranged symmetrically about the center of the base. 
[0076] The rear rail bracket 45 is arranged inside the 
Z arm 61 Rr. As can be seen clearly in Fig. 1 and Figs. 
5(A), 5(8), the rear rail bracket 45 made of steel member 

35 is formed to have an inverted U-shaped cross section 
as seen in front. The rear rail bracket 45 has a flat upper 
plate 46 and side plates 47 (47F, 47R) formed by down- 
wardly folding left and right edge portions thereof at an 
angle of 90°. The seat rail is mounted on the upper plate 

^0 46. The upper plate 46 has two holes 46a formed therein 
through which rivets (as will be described later; see Fig. 
1 0) fixing the upper plate 46 to the seat rail are inserted. 
[0077] Each side plate 47 of the rear rail bracket 45 
is formed in a trapezoidal shape in its plan view. Each 

45 of the left and right side plates 47 has a hole 48 and an 
elongate hole 49 at locations corresponding to the elon- 
gate hole 42 and the circular hole 44 of the base side 
plate 23. As shown in Fig.1 , Figs. 3(A), 3(B), and Fig. 6 
(A), the front stopper bolt 26 is inserted through the 

50 holes 48 (corresponding to the elongate holes 42 and 
the holes 62 of the Z amn 61 Rr). A double sleeve 70 is 
inserted through spaces between the front stopper bolt 
26 and the hole 48 of the rear rail bracket 45 and be- 
tween the front stopper bolt 26 and the hole 62 of the Z 

55 arm similarly to that described with reference to Fig. 6 
(A) and Fig. 7. However, the front stopper bolt 26 is 
loosely fitted to the elongate holes 42 of the base frame 
21. 
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[0078] The rear stopper bolt 28 is inserted through the 
elongate holes 49 (corresponding to the circular holes 
44) of the rear rail bracket 45 with con^esponding gaps. 
That is, the rear stopper bolt 28 is loosely fitted to the 
elongated holes 49 of the rear rail bracket. 
[0079] The works of the mounting portion 40 at the 
rear end side of the base frame 21 will be described later 
with reference to Figs. 9(A), 9(B), and Fig. 10. 
[0080] Hereinafter, the sensor portion 50 of the base 
frame 21 will be described. 

[0081] As shown in Fig. 1, each of the left and right 
base side plates 23L, 23R is fonned with a notch 23X 
at the middle in the longitudinal direction of the base 
frame 21 . A protector 29 which overhangs in the leftward 
direction is fixed to the outer surface of the left base side 
plate 23L. A load sensor 51 is installed inside the notch- 
es 23X of the base frame 21 and the protector 29. 
[0082] As can be seen most clearty in Fig. 2, the main 
component of the load sensor 51 is the sensor plate 
(plate spring) 52 which is a rectangular plate having two 
necks 52c as a whole. At the left end of the central por- 
tion of the sensor plate 52 ^ a sensor connector 57 is fixed 
by a vis 57a (see Fig. 4(A)). Connected to the sensor 
connector 57 is an end of a cable connected to an ECU 
(not shown). On the sensor plate 52, an insulating layer 
for electrical insulating, a wiring layer, and a resistive 
layer are fomied. In the layer fomriing method, four strain 
gauges are fomned, the load sensor 51 being composed 
of the four strain gauges. The strain gauges are con- 
nected to each other to form a bridge circuit. The meas- 
ured value of strain gauges are transmitted from the 
sensor connector 57 to an ECU (not shown) through ca- 
bles. It should be noted that the load may be obtained 
by conversion from deflection of the sensor plate 52 de- 
tected by electrical capacitance pressure sensors or 
Hall elements, instead of the detection of strain of the 
sensor plate 52 being detected by the strain gauges. 
[0083] The structure of mounting the sensor plate 52 
to the base bottom plate 22 will be described here. 
[0084] As can be seen clearly in Fig. 4(B), a center 
post 59 is fixed to the base bottom plate 22 to stand at 
the middle in the longitudinal direction of the base bot- 
tom plate 22. The center post 59 is a substantially cylin- 
drical member having bolts B1 , B2 projecting upwardly 
and downwardly. The lower bolt B2 of the center post 
59 penetrates the base bottom plate 22 and Is screwed 
into a center nut 59. The upper bolt B1 of the center post 
59 penetrates a central hole 52e (see Fig. 2) of the cent- 
er plate 52 and is fixed via a center washer 59 with a 
center nut 58N. The center of the sensor plate 52 is 
strongly fixed to the base bottom plate 22 of the base 
frame 21 through the center post 59. 
[0085] The structure of the load sensor 51 will be fur- 
ther described. 

[0086] Attached to the both front and rear ends of the 
sensor plate 52 are half amis 53, 55. The half arms 53, 
55 are provided in the fomn of two pairs to be arranged 
above and below the front and rear ends of the sensor 



plate 52 to clamp the sensor plate 52 as shown in Fig. 
2 and Fig. 4(B). Since the half anns 53, 55 have same 
configuration, a description will be made as only the half 
amn 55 arranged below. 
5 [0087] As shown in Fig. 2, the half ami 55 has a base 
which is a rectangular plate and is provided with a 
mounting hole 55e formed in the center of the base. The 
half ami 55 has wings 55a which extend in the rightward 
and leftward directions from edges of the base near the 
10 center. Mound-like supports 55b are formed on the 
backs (sic) of the wings 55a and extend in the rightward 
and leftward directions. The top of each support 55b is 
slightly edged. 

[0088] Hereinafter, a description will be made as re- 
ts gard to the assembly stnjcture of the upper and lower 
half amis 53, 55, the sensor plate 52, and the action 
portions (arm caps 66A) of the Z amn 61 
[0089] As can be seen most clearly in Fig. 4(B), the 
bases of the upper half arm 53 and the lower half ami 
20 55 are fully attached to the surfaces of the sensor plate 
52 and are fixed by bolts 56B and nuts 56N. The wings 
53a, 55a of the upper and lower half amns 53, 55 are 
arranged in such a manner that the supports 53b, 55b 
confront each other. Sandwiched between the supports 
25 53b, 55b are the ann caps 66A of the Z ami action por- 
tions. The supports 63b, 55b are positioned at the necks 
of the sensor plate 52. 

[0090] The actions of the upper and lower half ams 
53, 55, the sensor plate 52, and the Z ami 61 when load 
30 Is applied to the seat weight measuring apparatus 10 
are described in detail, for example, in Patent Unexam- 
ined Publication No. 2000-258223, Load applied to the 
seat weight measuring apparatus 1 0 is measured by the 
ECU (not shown) based on the distortion of the sensor 
35 plate 52. 

[0091 ] Hereinafter, description will be made as regard 
to the works of the mounting portion 40 at the rear end 
side of the seat weight measuring apparatus 10 having 
the aforementioned stmcture with regard to Figs. 9(A), 
40 9(B) and Figs. 10(A), 10(B). 

[0092] Figs. 9(A) , 9(B) are side sectional views show- 
ing an example of a rear end portion of a base frame of 
a seat weight measuring apparatus as a comparative 
example, wherein Fig. 9(A) shows the nomial state and 
45 Fig. 9(B) shows a state after a force in a direction of 
lifting the seat is exerted. 

[0093] Figs. 10(A), 10(B) are side sectional views 
showing the rear end portion of the base frame of the 
seat weight measuring apparatus according to the first 
50 embodiment of the present invention, wherein Fig. 10 
(A) shows the nomial state and Fig. 1 0(B) shows a state 
after a force in a direction of lifting the seat is exerted. 
[0094] In a mounting portion 40' shown in Fig. 9, only 
a single stopper bolt, i.e. the front stopper bolt 26, is pre- 
ss vided for transmitting an excessive load exerted on a 
rear rail bracket 45' to a base frame 21 . The stopper bolt 
26 is tightly fitted relative to the rear rail bracket 45' and 
a Z ami 61 Rr and is loosely fitted in an elongate hole 42 
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of the base frame 21 . In these drawings, a lower surface 
of a lower rail 15 and an upper plate 46' of the rear rail 
bracket 45' are connected to each other by two rivets 
15R aligned in the forward and rearward direction. On 
the other hand, a base bottom plate 22 of the base frame 
21 is connected to a seat bracket (leg) 9' by a single rivet 
9R at a front side (left side in Figs. 9(A), 9(B)) and a 
welded portion W at a rear side. It should be noted that 
the welded portion W is more securely welded (for ex- 
ample, by continuous welding) than spot welding shown 
in Figs. 10(A), 10(B) as described later. 
[0095] The seat bracket 9* is fixed to a vehicle floor 7 
by a bolt 7B. The vertical center line between the two 
upper rivets 1 5R and the vertical center line of the stop- 
per bolt 26 are shifted from each other as shown In Figs. 
9(A), 9(B). The seat bracket 9* has two holes at locations 
corresponding to the holes 22A f onnned in the aforemen- 
tioned base bottom plate 22. The holes 22A are provid- 
ed for insertion of a calking jig J (shown by a virtual line 
In Fig . 9(A)). The calking jig J Is used for driving the rivets 
15R for connecting the rail 15 and the rail bracket 45' 
after the seat weight measuring apparatus and the seat 
rail 15 are put on the seat bracket 9*. 
[0096] Instead of the rivets 15R, bolts or nuts which 
can be inserted into the holes 22A may be used to con- 
nect the rail 1 5 and the rail bracket 45'. 
[0097] In the mounting portion 40 shown in Fig. 10, 
two stopper bolts, i.e. the front and rear stopper bolts 
26, 28, are provided for transmitting an excessive load 
exerted on the rear rail bracket 45 to the base frame 21 . 
The front stopper bolt 26 Is tightly fitted relative to the 
rear rail bracket 45 and the Z arm 61 Rr and is loosely 
fitted in the elongate hole 42 of the base frame 21 (see 
Fig. 6(A)). On the other hand, the rear stopper bolt 28 
is tightly fitted relative to the base frame 21 and is loosely 
fitted in the elongate hole 49 of the rear rail bracket 45 
(see Fig. 5(B)). 

[0098] In the mounting portion 40, a lower surface of 
the lower rail 15 and the upper plate 46 of the rear rail 
bracket 45 are connected to each other by two rivets 
15R aligned in the forward and rearward direction. The 
base bottom plate 22 of the base frame 21 is connected 
to the seat bracket 9 by a single rivet 9R at a front side 
(left side in Figs. 1 0(A), 10(B)) and welded portions SP 
by spot welding (at two locations aligned in the width 
direction of the vehicle) at the middle. The seat bracket 
9 has two holes at locations corresponding to the holes 
22A (see Fig. 1) formed in the base bottom plate 22. 
Similarly to the above case, the holes 22A are provided 
for Insertion of a calking jig for driving the rivets 15R. 
While the vertk^al center line between the upper two riv- 
ets 15R and the vertical center line of the front stopper 
bolt 26 are shifted from each other, the vertical center 
line between the rivets 15R substantially coincides with 
the vertical center line of the rear stopper bolt 28. In this 
example, in the event of generation of an excessive 
load, the load applied to the seat rail 15 is transmitted 
directly to the seat bracket 9 through the rail bracket 45 



and the rearstopperbolt 28. Therefore, relatively simple 
structure is enough for the connection between the base 
frame 21 of the seat weight measuring apparatus and 
the seat bracket 9. 

5 [0099] The seat bracket 9 shown in Figs. 1 0(A), 1 0(B) 
has a fixed base 9a and connecting portions 9b extend- 
ing diagonally from the fixing base 9a. The fixed base 
9a is fixed to a vehicle floor 7 by a bolt 7B. The connect- 
ing portions 9b stand along the respective base side 

10 plates 23. The connecting portions 9b are disposed in 
spaces (see Fig. 1 and Figs. 5(A), 5(B)) between the 
hexagonal head 28H of the rear stopper bolt 28 and the 
outer surface of the corresponding base plate 23 and 
between the bearing face of the stopper nut 28N and 

15 the outer surface of the con-esponding base plate 23. 
The rear stopper bolt 28 penetrates the centers of the 
connecting portions 9b. 

[0100] When large negative G (minus G) Is applied to 
the vehicle body in the forward direction, for example, 

20 In the event of a vehicle collision, a moment Inclining the 
seat toward the front acts on the seat so that the rear 
side of the seat Is about to go up. As the seat goes up, 
the rear end side of the lower rail 1 5 is lifted. 
[0101] In the case of the mounting portion 40' of the 

25 comparative example, as the rear end side of the lower 
seat rait 15 is lifted and the rear rail bracket 45' is thus 
pulled up, the stopper bolt 26 fitted to the rear rail brack- 
et 45' is also lifted as shown in Fig. 9(B) in the exagger- 
ated way. Then, the stopper bolt 26 is brought in contact 

30 with the upper edges 42X of the elongate holes 42 of 
the base side plate 23. At this point, an upwardforce FU 
is exerted on the seat bracket 45' along the vertical cent- 
er line between the front and rear rivets 1 5 R and a down- 
ward force FD is exerted along the vertical center line 

35 of the stopper bolt 26. Since the center lines are shifted 
from each other, great moment is applied to the seat 
bracket"'45'. Accordingly, a significant large amount of 
the forces Is exerted on the front rivet 15R. A pulling 
force acts on the upper edges 42X of the elongate holes 

40 42 of the base frame 21 due to the moment. It is there- 
fore preferable to reinforce the upper edges 42X of the 
elongate holes 42 of the base side plates 23. In addition, 
it is required that the rear end of the base bottom plate 
22 is fixed to the seat bracket 9' by relatively strong weld- 

^5 ed portion W. 

[0102] In the case of the mounting portion 40 shown 
in Figs. 10(A), 10(B) according to the present invention, 
as the rear end side of the lower seat rail 1 5 is lifted and 
the rear rail bracket 45 is thus pulled up, the rear stopper 

50 bolt 28 loosely fitted to the rear rail bracket 45 is brought 
in contact with the tower edges 49X of the elongate 
holes 49 as shown in Fig. 10(B). As a result, the lifting 
of the rear rail bracket 45 is locked so that reduced load 
is applied to the front stopper bolt 26 fitted to the rear 

55 rail bracket 45. Therefore, the force lifting up the rear 
rail bracket 45 is transmitted directly to the connecting 
portions 9b of the seat bracket 9 which the rear stopper 
bolt 28 penetrates. Accordingly, the strength provided 
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by the spot welding SP is enough for fixing the base 
frame 21 to the seat bracket 9 at the rear side. 
[01 03] As shown in Fig. 1 0(B), the moment of inclining 
the seat is applied evenly to the two rivets 1 5R connect- 
ing the lower rail 15 and the rear rail bracket 45 so as to 
reduce the concentrated load to the lower rail 15 and 
the rear rail bracket 45 and thus prevent the lower rail 
15 and the rear rail bracket 45 from being deformed. 
Since the vertical center line between the upper two riv- 
ets 1 5R is substantially the same as the vertical center 
line of the rear stopper boU 28 as described above, little 
force of breaking the rivets 15R and little moment of 
bending the lower rail 15 are created. The moment of 
inclining the lower rail 1 5 is transmitted to the seat brack- 
et 9 via the rear stopper bolt 28 and is finally received 
by the vehicle floor 7. The load to the base frame 21 is 
reduced so as to prevent the base frame 21 from being 
deformed. In this manner effect of the lifting of the seat 
rear portion upon the mounting portion 40 is avoided. 
[0104] After assembling the Z anrj 61 and the front 
stopper bolt 26 in the base frame 21, the seat weight 
measuring apparatus 1 0 and the lower rail 1 5 or the seat 
bracKet 9 are riveted together. The front stopper boit 26 
and the Z ami 61 do not interfere the riveting work be- 
cause the positions of the rivets are shifted from the po- 
sitions of the front stopper bolt 26 and rear ends of the 
Z arm 61 . 

[Second Embodiment] 

[01 05] First, the structure about a vehicle seat accord- 
ing to the second embodiment will be described with ref- 
erence to Rg. 15. 

[0106] Fig. 1 5 shows a vehicle seat 101. The vehrcle 
seat 101 has a seat cushion 101a and a seat pan 102 
similarly to the first embodiment. Under the seat pan 

102, side frames 103, made of steel plates, extend 
downwardly from the seat pan 102. Each of the side 
frame 1 03 is connected at its lower side to a seat weight 
measuring apparatus 100. The seat weight measuring 
apparatus 100 is connected to a seat rail 108 via front 
and rear rail brackets 135, 145. The seat rail 108 is a 
combination of an upper rail 11 and a lower rail 115 
which are an-anged to slide each other in the forward 
and backward directions. The seat rail 1 08 is supported 
to a seat bracket 109 secured to a vehicle floor 7. The 
same constructions each composed of the side frame 

1 03, the seat weight measuring apparatus 1 00, the seat 
rail 1 08, and the seat bracket 109 are disposed on the 
left and right sides of the seat 101 . 

[0107] Hereinafter, the details of the seat weight 
measuring apparatus 100 of the second embodiment 
will be described. 

[0108] The great different points between the seat 
weight measuring apparatus 100 of this embodiment 
and the seat weight measuring apparatus 10 of the first 
embodiment are the arrangement described above with 
reference to Fig. 15 and the structures of base frame 



and the front and rear rail brackets. 
[0109] That is, while the seat weight measuring appa- 
ratus 1 0 (see Fig. 8) of the first embodiment is an^anged 
between the seat rail 8 {upper side) and the seat bracket 
5 9 (lower side), the seat weight measuring apparatus 1 00 
(see Fig. 1 5) of the second embodiment is arranged be- 
tween the side frame 103 (upper side) and the seat rail 
108 (lower side). 

[01 1 0] Each Z amn 61 (61 Fr, 61 Rr) is identical in struc- 
10 ture as that In the aforementioned embodiment, except 
that it is arranged upside down. A load sensor 51 is iden- 
tical in structure as that in the aforementioned embodi- 
ment, except that it is arranged upside down. In the fol- 
lowing description, components having the same struc- 
15 tures and functions as those of the seat weight measur- 
ing apparatus 10 of the first embodiment, including the 
Z arms and the load sensor, are martced with the same 
numerals. 

[0111] First, the structure of a base frame 1 21 of the 

20 second embodiment will be explained. 

[0112] As can be seen clearly in Fig. 11, the base 
frame 121 of the seat weight measuring apparatus 100 
is a product made by press-wori<ing of a steel plate hav- 
ing an inverted U-shaped cross section. In the second 

25 embodiment, since the base frame 1 21 is arranged such 
that the opening of the U shape faces downward, no 
cover is required. The ceiling of the base frame 121 will 
be called a base top plate 122 and portions which ex- 
tends downwardly from the left and right edges of the 

30 base top plate 1 22 to fonm comers of 90' therebetween 
will be called base side plates 123 (123L, 123R). 
[0113] The base top plate 122 has a plurality of (four 
in the Illustrated example) bolts 1 22A which are studded 
at predetermined positions as shown in Fig. 1 1 and Figs. 

35 13(A), 13(B). 

[0114] These bolts 122A are projected above the 
base top plate 122. These bolts 122A are inserted 
through the side frame 1 03 (or a bracket attached to the 
side frame) of the seat 1 and fastened by nuts. It is pref- 

40 erable that each of the holes formed in the side frame 
1 03 is larger than the major diameter of each bolt 1 22A. 
[0115] The base frame 121 is provided near the front 
and rear ends thereof with mounting portions 130, 140, 
respectively, for attaching the apparatus to a vehicle 

45 body or the seat rail and is provided at the middle thereof 
with a sensor portion 50. 

[0116] First, in the mounting portion 130 at the front 
end skie of the base frame 121 , each base side plate 
1 23 has two holes (an elongate hole 32, a pivot hole 33) 

50 fonned in a front end portion thereof. Inserted into the 
elongated holes 32 Is a stopper bolt 24 and Inserted into 
the pivot holes 33 is a pivot bolt 25. A Z ami 61 (61 Fr) 
is arranged inside the base frame 121 . The Z arm 61 in 
the second embodiment is arranged upside down, as 

55 compared to the first embodiment, such that the left and 
right amn side plates 67 (67L, 67R) extend downwardly 
by 90*^ . Inserted into the holes 62 (con-esponding to the 
elongate holes 32 of the base frame 121) of the Z ami 
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61 is the stopper bolt 24. Inserted into the holes 63 (cor- 
responding to the pivot holes 33 of the base frame 1 21 ) 
of the Z arm 61 is the pivot bolt 25. 
[0117] In this arrangement of the second embodi- 
ment, the stopper bolt 24 is the pivot of the Z arm 61 . 
When the Z ann 61 pivots about the stopper bolt 24, 
sliding movement is generated between the stopper bolt 

24 and the Z arm 61 . On the other hand, the pivot bolt 

25 penetrates both the base frame 121 and the Z ann 
61 and is supported by them so as to transmit load on 
the base frame 121 to the Z amn 61 , whereby the Z ann 
61 pivots as shown in Fig. 1 3(B). Since there are gaps 
of elongated holes 32A between the base frame 1 21 and 
the stopper bolt 24, the base frame 1 21 and the stopper 
bolt 24 are nomnally prevented from interfering each oth- 
er. 

[0118] At the mounting portion 130 at the front end 
side, the front rail bracket 135 is assembled inside the 
Z arm 61. As shown in Rg. 11 and Figs. 13(A), 13(B), 
the front rail bracket 135 is a member made of a steel 
plate and is fonned by upwardly folding left and right 
edge portions of the sheet plate. Cyiindrical nuts 135A 
are welded to the front rail bracket 1 35 at two locations 
near the front end and the rear end, respectively. Insert- 
ed into the cylindrical nuts 135A are bolts (not shown) 
for mounting the front rail bracket 1 35 to the seat bracket 
109. The front rail bracket 135 has connecting portions 
137 (137L, 137R) standing from the left and right side 
edges thereof. The left and right connecting portions 
137 are provided with holes 138, respectively, formed 
to face to each other. Each hole 138 is fomned at a po- 
sition corresponding to the elongate holes 32 of the base 
side plate 123 and the holes 62 of the Z ann 61 . The 
stopper bolt 24 is inserted through the holes 138 when 
assembled as shown in Figs. 13(A), 13(B). 
[0119] Also in the seat weight measuring apparatus 
100 of the second embodiment, double sleeves 70 are 
fitted around the outer periphery of the stopper bolt 24, 
while sleeves 75 are fitted around the outer periphery of 
the pivot bolt 25. The spring action of the double sleeves 
70 and the sleeves 75 can prevent the occurrence of 
noise (contact noise between metals) generated when 
the weight applied to the seat is varied. 
[0120] The mounting portion 140 at the rear end side 
of the base frame 121 has higher load withstand capa- 
bility than the mounting portion 1 30 at the front end side 
of the base frame in the same manner as the first em- 
bodiment. 

[0121] That is, as shown in Fig. 11 the mounting por- 
tion 140 at the rear end side of the base frame 1 21 , each 
base side plate 123 has three holes (an elongate hole 
42, a pivot hole 43, and a circular hole 44). Inserted into 
the elongated holes 42 is a front stopper bolt 26. Insert- 
ed into the pivot holes 43 is a pivot bolt 27. Inserted into 
the circular hole 44 fonned at a position nearest to the 
rear end of the base is a rear stopper bolt 28. In the 
assembled state of the seat weight measuring appara- 
tus 1 00, the bolt 1 22A studded near the rear end of the 
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base top plate 122 is positioned substantially right over 
the rear stopper bolt 28 (see Fig. 11, Figs. 13(A), 13(B)). 
[0122] A Z arm 61 (61 Rr) to be arranged inside the 
rear side portion of the base frame 121 has the same 

5 structure as the aforementioned Z amri 61 Fr arranged 
in the front side portion of the base frame and Is ar- 
ranged upside down to have ann side plates 67 (67L, 
67R) extending downwardly by 90°. Inserted into the 
holes 62 (conresponding to the elongate holes 42) of the 

10 Z arm 61 is the front stopper bolt 26. Inserted into the 
holes 63 (corresponding to the pivot holes 43) of the Z 
arm 61 is the pivot bolt 27. 

[0123] In the mounting portion 140 at the rear end 
side, a rear rail bracket 1 45 is arranged inside the Z arm 

15 61 Rr. As shown in Fig. 11 and Figs. 13(A), 13(B), the 
rear rail bracket 145 is a member made of a steel plate 
and is fonned by upwardly folding left and right edge 
portions of the sheet plate. Cylindrical nuts 145A are 
welded to the rear rail bracket 1 45 at two locations near 

20 the front end and the rear end, respectively. Inserted into 
the cylindrical nuts 145A are bolts (not shown) for 
mounting the rear rail bracket 145 to the seat bracket 
109, similarty to the front bracket 135. The rear rail 
bracket 145 has connecting portions 147 (147L, 147R) 

25 standing from the left and right side edges thereof. Each 
of the left and right connecting portions 147 is provided 
with a hole 148 and an elongate hole 149 fonned at re- 
spective positions conresponding to the elongate holes 
42 and the circular holes 44 of the base side plates 123. 

30 The front stopper bolt 24 is inserted through the holes 
148 (corresponding to the elongate holes 42 and the 
holes 62 of the Z ann) as shown In Fig. 11 and Figs. 13 
(A), 13(B). 

[0124] Similarly to the case described with reference 

35 to Fig. 6(A),the front stopper bolt 26 is inserted through 
the holes 148 of the rear rail bracket 145 and the holes 
62 of the Z anm 61 Rr with the double sleeves 70 (inner 
sleeves 71 and outer sleeves 72) therebetween and is 
loosely inserted through the elongate holes 42 of the 

40 base frame 1 21 . On the other hand, the rear stopper bolt 
28 is inserted through the elongate holes 149 (corre- 
sponding to the circular holes 44) of the rear rail bracket 
1 45. The rear stopper boft 28 is loosely fitted to the elon- 
gate holes 1 49 of the rear rail bracket 1 45 and is inserted 

"^5 through the circular holes 44 of the base frame 1 21 . The 
sleeves 75 which are the same as described above are 
inserted through spaces between the pivot bolt 27 and 
the holes 63 of the Z arm 61 Rr 
[0125] The load sensor 51 positioned at the middle of 

50 the base frame 121 is arranged upside down as shown 
in Fig. 12 to correspond to the arrangement of the base 
frame 1 21 which is arranged upside down. However, the 
load sensor 51 is identical in structure as that in the first 
embodiment. In this case, the moment created when 

55 load is applied to the seat weight measuring apparatus 
100 is opposite to the moment of the first embodiment 
in the vertical direction. A hole marked by a numeral 
1 22B fomned at the center of the base frame 1 21 shown 
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in Fig. 11 is a hole through which a bolt B2 of the center 
post 59 Is inserted. 

[0126] Also in the seat weight measuring apparatus 
100 of the second embodiment, similarly to the seat 
weight measuring apparatus 1 0 of the first embodiment, 5 
the two stopper bolt 26, 28 increase the toad withstand 
capability of the mounting portion 140 at the rear end 
side of the base frame 121 to be higher than that of the 
mounting portion 130 at the front end side of the base 
frame, thus preventing the mounting portion 140 from 
being def omned due to the lifting of the rear side portion 
of the seat. In the mounting portion 140 at the rear end 
side, the bolt 122A is positioned substantially right over 
the rear stopper bolt 28 as shown in Fig. 11 and Figs. 
13(A), 1 3(B). Therefore, the path (line of force) of trans- 
mitting force from the vehicle floor to the seat via the 
rear stopper bolt 28 and the bolt 1 22A of the seat weight 
measuring apparatus 1 00 is nearly straight, thereby fur- 
ther increasing the load withstand capability. 
[01 27] In the seat weight apparatus 1 00 of the second 
embodiment, even when residual stress may be applied 
in the seat weight measuring apparatus 100 due to the 
effect from the surface of the vehicle floor 107, the re- 
sidual stress can be absorbed by clearance generated 
in the slidable connection between the upper rails 111 
and the lower rails 1 1 5 of the seat rails 1 08 which exists 
between the seat brackets 109 on the vehicle floor 1 07 
and the seat weight measuring apparatuses 1 00. There- 
fore, the effect is hardly transmitted from the surface of 
the vehicle floor 1 07 to the seat weight measuring ap- 
paratus 1 00, thereby securely keeping the sufficient ac- 
curacy of the apparatus. Further, since the base frame 
121 is arranged to face downwardly, invading dust and 
other particles hardly collect inside the base frame 121 . 
It avoids necessity of providing a cover or the like for 
closing the openings of the base frame 121 , thereby re- 
ducing the cost and the weight. 

[Effects of the Invention] 

[0128] As apparent from the above description, the 
present invention can provide a seat weight measuring 
apparatus having the advantage that the possibility of 
damaging the mounting portion due to the lifting of the 
rear side of the seat can be reduced. 



Claims 

1. A seat weight measuring apparatus (10) for meas- 
uring a seat weight including the weight of a pas- 
senger sitting on a vehicle seat (1), comprising: 



and rearward directions of the vehicle; and 
a sensor portion (50) which is mounted on said 
base frame (21) for detecting the load applied 
from said rail brackets (35, 45) to said base 
frame (21), wherein 
said sensor portion (50) comprises: 



a base frame (121) fixed to a lower side of a 
seat frame (1 03) below said vehicle seat (1 01 ); 
front and rear rail brackets (1 35, 145) which are 
located near front and rear ends of said base 
frame (121 ), respectively and are connected to 
a seat rail (108) which is slidable in the front- 
ward and rearward directions of the vehicle; 
and 

a sensor portion (50) which is mounted on said 
base frame (121) for detecting the load applied 
from said rail brackets (135, 145) to said base 
frame (121), wherein 
said sensor portion (50) comprises: 



a distortion sensor (51 ) fixed at the middle 
in the longitudinal direction of said base 
10 frame (21); and 

anns (61 ) which are disposed at a front por- 
tion and a rear portion of said base frame 
(21), respectively, to extend in the longitu- 
dinal direction, each ami (61) is provided 
15 at its one end (the center-side end) with a 

press portion (66) for transmitting force to 
said distortion sensor (51) and at its other 
end (Its front or rear end) with a connecting 
portion relative to said each rail bracket 
20 (35, 45), and wherein 

protective mechanisms (24, 26, 28) are 
disposed around said front and rear rail 
brackets (35, 45), and when the load ap- 
plied on the said rail brackets (35, 45) and 
25 said base frame (21 ) exceeds a predeter- 

mined value, said protective mechanisms 
(24, 26, 28) transmit the excessive load be- 
tween said rail brackets (35, 45) and said 
base frame (21) or the vehicle floor (7) di- 
30 rectly not through said amis (61 ), and 

the protective mechanism (26, 28) at the 
rear side is provided with a reinforcing 
member (28) for providing reinforcement 
against the load in a direction in which the 
35 rail brackets (35, 45) are lifted upward. 

2. A seat weight measuring apparatus (1 00) for meas- 
uring a seat weight including the weight of a pas- 
senger sitting on a vehcle seat (101), comprising: 

40 



a base frame (21) fixed to a vehicle floor (7); 

front and rear rail brackets (35, 45) which are 55 a distortion sensor (51 ) fixed at the middle 

located near front and rear ends of said base in the longitudinal direction of said base 

frame (21), respectively and are connected to frame (121); and 

a seat rail (8) which is slidable in the frontward arms (61 ) which are disposed at afront por- 
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tion and a rear portion of said base frame 
(121), respectively, to extend in the longi- 
tudinal direction, each aim (61 ) is provided 
at its one end (the center-side end) with a 
press portion (66) for transmitting force to 5 
said distortion sensor (51) and at its other 
end (its front or rear end) with a connecting 
portion relative to said each rait bracket 
(135, 145), and wherein 
protective mechanisms (24, 26, 28) are io 
disposed around said front and rear rail 
brackets (135, 145) and when the toad ap- 
plied on said base frame (1 21 ) and the said 
rail brackets (135, 145) exceeds a prede- 
termined value, said protective mecha- '5 
nisms (24, 26, 28) transmit the excessive 
load between said base frame (121) and 
said rail brackets (135, 145) directly not 
through said arms (61), and 
the protective mechanism (26= 28) at the 20 
rear side is provided with a reinforcing 
member (28) for providing reinforcement 
against the load in a direction in which the 
base frame (121) is lifted upward. 

25 

3. A seat weight measuring apparatus (10, 100) as 
claimed in claim 1 or 2, wherein said protective 
mechanism (10, 100) at the rear side comprises: 

a first stopper bolt (26) which connects said rail 30 
bracket (45, 145) and said arm (61 Rr) in such 
a manner as to allow the pivotal movement of 
them and is stopped by said base frame (21, 
121) in the event of excessive load, and 
a second stopper bolt (28) as said reinforcing 35 
member which transmits said excessive load 
between said rail bracket (45, 145) and said 
base frame (21 , 121) or the vehicle floor (7) to 
prevent the deformation of the apparatus (10, 
1 00) due to the excessive toad. ^^o 

4. A seat weight measuring apparatus (10, 100) as 
claimed in claim 3, wherein said second stopper bolt 
(28) is positioned right above or right below the con- 
necting portion of said seat rail (8, 108) and said ^5 
seat bracket (45, 145). 

5. A seat weight measuring apparatus as claimed in 
claim 3 or 4, wherein said second stopper bolt (28) 

is fixed to said base frame (21 , 1 21 ) or the vehicle 50 
floor (7) and is loosely fitted to said rail bracket (45, 
145), and. 

said first stopper bolt (26) is loosely fitted to 
said base frame (21 ,121). 

55 

6. A seat weight measuring apparatus (1 0) as claimed 
in any one of claim 1 to 5, wherein said reinforcing 
member (28) is fixed directly to the seat bracket (9, 



109) on said vehicle floor (7), and 

said excessive load is transmitted from said 
rail bracket (8, 1 08) to said seat bracket (9) through 

said reinforcing member (28). 

7. A seat weight measuring apparatus as claimed in 
any one of claim 1 to 6, wherein said seat rail (8, 
1 08) and said rail bracket (35, 45 , 1 35, 1 45) are con- 
nected to each other by rivet(s) (1 5R), 

the vertical center line of said rivet(s) (15R) is 
shifted from the vertical center line of said first stop- 
per bolt (26), and 

the vertical center line of said rivet(s) (15R) 
substantially coincides with the vertical center line 
of said second stopper bolt (28). 

8. A seat weight measuring apparatus (10, 100) for 
measuring a seat weight including the weight of a 
passenger sitting on a vehicle seat (1 . 101), com- 
prising: 

a base frame (21, 121) extending in the front- 
ward and rearward directions of the vehicle; 
rail brackets (35, 45, 135, 145) which are locat- 
ed near front and rear ends of the base frame 
(21, 121), respectively, to interpose between 
the base frame (21 , 1 21 ) and a seat rail (8, 1 08) 
which is slidable in the frontward and reanward 
directions of the vehicle; and 
a sensor portion (50) which is mounted on said 
base frame (21 , 121), wherein 
said sensor portion (50) comprises: 

a distortion sensor (51) fixed at the middle 
in the longitudinal direction of said base 
frame (21, 121); and 

arms (61) which are disposed at at rent por- 
tion and a rear portion of said base frame 
(21 , 121 ), respectively, to extend in the lon- 
gitudinal direction, each ami (61 ) is provid- 
ed at its one end (the center-side end) with 
a press portion (66) for transmitting force 
to said distortion sensor (51 ) and at its oth- 
er end (its front or rear end) with a connect- 
ing portion relative to said each rail bracket 
(35. 45, 135, 145), and wherein 
tip ends of the press portions (66) of said 
arms are covered with resin caps (66A). 
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(54) A seat weight measuring apparatus 
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base frame of a seat weight measuring apparatus (10) 
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bracket (45) to the base frame (21). One is a front (first) 
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er load withstanding capability than a mounting portion 
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